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点，是锂二次电池正极材料研究的热点之一。本文采用磁控溅射制备了 Cu 掺杂的 V2O5
材料。通过 SEM 和 XRD 分析表明磁控溅射制备的 V2O5 薄膜呈晶体结构，掺杂 Cu 使






为正极，LixV2O5 为负极的 CuxV2O5 /LiPON/LixV2O5  二维和三维微型锂离子电池，并
对其电化学性能进行研究。循环 50 次充放电测试，未掺杂的微型电池放电容量保持在
2.0nAh 左右；掺杂 Cu 的 2D 微型电池放电容量维持在 8nAh 左右；掺杂 Cu 的 3D 微型
电池放电容量维持在 11nAh 左右。 
本论文的主要创新性工作有：分析掺杂不同比例铜对于钒氧化物薄膜电极的影响，
并系统研究了薄膜的晶体结构及电化学性能；为进一步提高电池的容量，我们还设计
出三维结构；制备出单元面积为 1.9mm³1mm 的 CuxV2O5/LiPON/LixV2O5 二维和三维
微型薄膜锂离子电池。 
 


















  There is a higher request for the micromation and intergration of micro energy from the 
development of MEMS technology, which is integrate micro energy directly into micro 
devices. Under this background, with the advantages of its high energy density, high open 
circuit voltage and long cycle like, miniature hin-film lithium batteries gets people’s 
attention and is used as  a widely prospect miniature battery application.  
Since the performance of the electrode materials have great effects on micro battery, 
vanadium compound has been widely used due to its good intercalated-li performance. 
Among of them, V2O5 has the advantages of large specific capacity and high energy density 
and has been one of the hotspot of research on lithium secondary battery cathode material. 
This research uses magnetron sputtering to prepare the Cu-doped V2O5. The SEM and XRD 
analysis and prove that V2O5 thin film prepared by magnetron sputtering exists as a crystal 
structure and the membrane transformed into set type with Cu-doped. Cu-doped enhance the 
interaction force between the V2O5 layers, which improves the structural stability of the 
material in the process of Li
+
 ions embed/out. The research makes constant current charge 
and discharge and cyclic voltammograms test on the material and studies the influences of 
different density of Cu-doped on the electrochemical properties of V2O5. The result shows 
that a high percentage of doping(Cu3.55VO4.88) has a higher reversible capacity and better 
capacity retension. 
At last, we use the experimental conditions of Pen-tung Sah micro-nano technology 
institution of Xiamen university to fabricate the 2D and 3D micro lithium ion batteries with 
CuxV2O5 as positive electrode and LixV2O5 as negative electrode and study its 
electrochemical properties. With a charging and discharging test for loop 800 times, the 
discharge capacity of 2d micro batteries is stable between 2.02nAh~2.25nAh, and tha t of 3d 
micro batteries remains between 3nAh~6nAh. 
The main innovative works of this paper are: the analysis of effect of different doped 
ratio of Cu on the vanadium oxide thin film electrode; the study on the crystal structure and 
electrochemical properties of thin film; In order to improve the capacity of battery, the paper 
designs the 3D structure of battery; The fabrication of 1.9mm X 1mm 
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